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ETHANOLATE OF AZITHROMYCIN, 
PROCESS FOR MANUFACTURE, AND 
PHARMACEUTICAL COMPOSITIONS 
THEREOF 

T"his application claims benefit of Sen No. 60/110,298 
Hied Nov. 30, 1998. 

FIELD OF THE INVENTION 

This invention relates to a new elhanolale of 
azithromycin, processes for its manufacture, and pharma- 
ceutical compositions containing the new ethanolate. 

BACKGROUND OF THE INVENTION 

Azithromycin, 9-deoxo-9a-aza -9a -methyl -9 a - 
homoerythromycin A, having the formula 



is a semi-synthetic macrolide antibiotic related to erythro- 
mycin A, useful for treating infections caused by susceptible 
microorganisms. This invention provides a new non- 
hygroscopic form of azithromycin, processes for its 
manufacture, and pharmaceutical compositions containing 
it. 

Azithromycin may be made by methods described in U.S. 
Pat. Nos. 4,517,359 and 4,474,768. According to European 
Patent Application EP 298,650, the azithromycin obtained 
by these methods is a hygroscopic monohydrate. Because of 
its hygroscopic nature, this monohydrate is difficult to 
prepare and maintain in a form having a constant, repro- 
ducible water-content, and is particularly difficult to handle 
during formulation. EP 298,650 describes a dehydrate form 
of azithromycin that is less hygroscopic than the previously 
known monohydrate. The method described in EP 298,650 
for making the dehydrate form is by crystallization from 
tetrahydrotiiran, hexane and water. 

Chinese Patent Application CN 1,093,370, describes an 
azithromycin crystal having water content of 4-6%. This 
form of azithromycin is stated as being less hygroscopic 
than the dehydrate described in EP 298,650. The method 
disclosed in CN 1,093,370 for making the described form of 
azithromycin is by crystallization from acetone and water. 

SUMMARY OF INVENTION 

The present invention provides a new ethanolate of 
azithromycin that is less hygroscopic than azithromycin 
monohydrate. The new ethanolate has an ethanol content of 
about \5% to about 3% and a water content of about 2% to 
about 4%. 

The present invention also provides a method of making 
an ethanolate of azithromycin, comprising the steps of: 
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dissolving azithromycin in ethanol, 

adding water to the azithromycin solution such that crys- 
tallization of the azithromycin begins and a suspension 
is formed, and 

5 isolating the crystals of azithromycin. 

The present invention further provides a pharmaceutical 
composition comprising a therapeutic amount of an ethano- 
late of azithromycin in accordance with the present inven- 
tion and a pharmaceutical^ acceptable carrier. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Flfi. 1 is a comparison of hygroscopicily of the azithro- 
mycin ethanolate of the present invention and azithromycin 
15 monohydrate over a range of relative humidity, based upon 
data provided in EP 298,650. 

FIG. 2 is a characteristic powder X-ray diffraction pattern 
of the azithromycin ethanolate of the present invention. 

20 DETAILED DESCRIPTION OF THE 

INVENTION 

The present invention discloses a new ethanolate of 
azithromycin that is less hygroscopic than the prior art 

25 monohydrate, and has an ethanol content of about 1.5 to 
about 3% and water content of about 2 to about 4%. 
Preferably the ethanol content is between about 1.5% and 
about 2.5%. Preferably the water content is between about 
2.5% and about 3.5%. A comparison of the hygroscopicity 

30 of the ethanolate of the present invention and azithromycin 
monohydrate can be found at FIG. 1. 

The process for manufacture of azithromycin ethanolate 
of the present invention utilizes the fact that water is a poorer 
solvent for azithromycin than ethanol, so that the addition of 
35 water to a solution of azithromycin in ethanol causes crys- 
tallization. Second, heating a solution of azithromycin in 
ethanol in the presence of water promotes crystallization. 

In accordance with the process aspects of the invention, 
azithromycin is dissolved in absolute ethanol, in a ratio of 

40 about 2.5:1 (ethanol: azithromycin by weight) at a tempera- 
ture of between about 10° C. and about 80° C, preferably at 
about 20° to about 30° C. A minimal amount of water is 
added, i.e. an amount no greater than 20% (by weight versus 
ethanol), preferably about 6 to about 16%. The solution is 

45 heated slowly at a constant temperature gradient over a first 
time interval of about 2 to about 18 hours, preferably about 
3 to about 8 hours, reaching a maximum temperature of 
about 30 to about 80° C. and preferably about 40 to about 
60° C. at the end of the first time interval. Crystallization 

50 appears to begin in the temperature range of about 30-45° C. 
During the first time interval, the water content of the 
solution is gradually increased, but to a concentration of no 
more than about 50%. 

55 At the end of the first time interval, the resulting suspen- 
sion is maintained at the maximum temperature for a second 
time interval of about 1 to about 18 hours, preferably about 

1 to about 4 hours. During the second time interval, addi- 
tional water is added to complete the crystallization process. 

60 At the end of the second time interval, the suspension is 
cooled using a constant temperature gradient over a third 
time interval of about 1 to about 18 hours, preferably about 

2 to about 4 hours, reaching a final temperature of about 20° 
C. The resulting precipitate is collected by filtration and 

65 dried to constant weight. Table 1 shows the water content of 
the new azithromycin ethanolate using Karl Fisher analysis 
and ethanol content using gas chromatography. 


